. Dependence of the emission intensity of [Ru(bpy) 3 ] 2+ and W(CNAr) 6 complexes on laser power at λ = 847.6 nm, displayed on a logarithmic scale. Each data set was fit to a linear function, with slopes varying from m = 1.7-2.3. The solid line shown corresponds to a slope of 2, indicating a quadratic power-dependence. Deviation from slope = 2 mainly originated from difficulties measuring low excitation powers. . Normalized one-and two-photon luminescence spectra of [Ru(bpy) 3 ] 2+ in deionized water. The solid line corresponds to two-photon excitation at λ = 847.6 nm (as indicated by the scattered peak at 850 nm), while the dashed line corresponds to one-photon excitation at λ = 500 nm. There were no significant differences in the two spectra. Figure S3 . Normalized emission spectra of W(CNdippPh OMe 2 ) 6 in THF obtained via one-and two-photon excitation. The solid line corresponds to two-photon excitation at λ = 847.6, while the dashed line corresponds to one-photon excitation at λ = 490 nm. There were no significant differences in the two spectra, and it was assumed that changing the solvent from THF to MTHF would have minor effects on the one-versus two-photon chemistry Figure S4 . Normalized emission spectra of W(CNAr) 6 complexes in MTHF obtained by twophoton excitation at λ = 847.6 nm. The emission spectra of W(CNdippPh) 6 and W(CNdippPh OMe 2 ) 6 , solid and dotted lines respectively, are indistinguishable and blue-shifted from the W(CNdippPh Ph ) 6 emission spectrum, the dashed line. 
Absolute Cross Section Determinations
Absolute TPA cross sections were measured relative to fluorescein in H 2 O (pH 11) as a standard. 3, 4 Laser excitation wavelength was 811 nm; the beam was collimated to a diameter of 2 mm. Sample luminescence was collected with a 1-mm diameter optical fiber and directed to an Ocean Optics USB-4000 spectrometer. Luminescence was integrated for 50 s, and 4 accumulations were averaged. Each sample was measure three times. Luminescence spectra were corrected for dark signal and spectral response of the optical system. Results are listed in Table S1 . The TPA spectra in Figure 4 of the main text were produced by scaling the relative TPA spectra to the absolute cross section at 811 nm. Table S1 . Measurement parameters for TPA cross section determinations. 
